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ABSTRACT 

AIM: The aim of this study is to find the relationship between obesity and osteoarthritis in menopausal women through 

KOOS questionnaire. 

METHOD: 70 samples of menopausal women between the age of 45-55 were taken. It was divided into two groups: obese 

and non-obese groups with 35 subjects each group. Data was collected using KOOS scale questionnaire. The data was 

being analyzed in an IASP software. 

RESULTS: The observed mean is 50.083 for obese and 64.980 for non-obese. Median is 41.310 and 69.050 for obese and 

non-obese respectively. Skewness of symmetry for obese and non-obese is 1.859 and 1.053 respectively. Similarly, the 

variance is 1793.688 and 1845.540 for obese and non-obese respectively with kurtosis of 4.250 and 3.190 respectively for 

obese and non-obese. Therefore through the KOOs scoring scale, it is found that  Pain, ADL functions and Sports and 

Recreation functions will increase in obese group representing the prevalence of knee OA and the other two dimensions, 

i.e, Symptoms and knee- Based Quality of life will be deteriorated in obese group and for non-obese group, it is vice versa. 

CONCLUSION: Subjects with obesity have the high tendency of developing knee cartilage degeneration as compared to 

the non-obese subjects. Therefore it is necessary to provide awareness about the importance of physical fitness not only to 

prevent from OA but also to prevent from many other complications or diseases. 

 

 INTRODUCTION 

Cartilage Degeneration also known as Osteoarthritis is a progressive and degenerative disease of the joints that 

results from the combined factors such as the age of the person, genes, trauma, alignment of knee and obesity, 

etc.[3]. The symptoms includes joint pain, crepitus, tenderness, limited movements with some degree of 

inflammation leading to the major cause of physical disability and impaired quality of life leading to chronic 

pain, joint destruction, disability and even depression[2]. By 2020, OA has been estimated as the fourth leading 

cause of disability. It is common in the middle-aged and elderly people and the prevalence increases with the 

increase in age. Before the age of 45, OA is more common in men as compared to women but after the age of 

45, it is more common in women. There are evidences indicating the major risk of OA which includes age, 

female, obesity, genetic factors, vitamin D deficiency, occupational knee-bending and physical labor. When 

there is lack of exercises, diabetes and obesity, it also aggravates the degeneration[7].  

Obesity which is one of the global health challenges is a chronic disease which results due to the imbalance 

between the energy ingested in the food and the energy that has been expended. The excess energy is being 

stored in the fat cells which enlarges or get increased in number[23]. BMI > 30 kg/m2 is considered as obese.[24]. 
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Obesity is known as the risk factor of osteoarthritis because the increased body weight is said to have an impact 

on the joints by putting excess load and forces on the weight-bearing joints[1]. BMI plays a very significant role 

in the pathological changes of the subchondral bone during the development of osteoarthritis. Subchondral bone 

along with its plate and trabecular bone, exerts a function that usually absorbs stress and supports the 

metabolism of healthy joints. So, during the process of OA development, these plates and trabecular bone 

becomes thinner and decreased in bone volume respectively[14]. 

Menopause is the cessation of menstruation which results from the functional loss of ovarian follicular activity 

and therefore transforming the female’s body from fertile into infertile state[27]. During the menopausal stage, 

various changes takes place in the female’s body and mostly there is skeletal as well as cardiovascular system 

changes. The signs and symptoms includes disorders related to Central Nervous System, Cardiovascular 

System, Musculoskeletal changes, Metabolic, Weight, Urogenital and Skin atrophy and Sexual Dysfunction[25]. 

Females in the menopausal age, is said to face these problems because at this point, they tend to gain weight, 

loses the protection of estrogen and they become less active[7]. 

        Cassandra Et. Al in 2006, conducted a study to determine the effect of weight and physical activity on the 

prevalence of Radiological Knee Osteoarthritis (OA) in middle aged women where the result shows that there is 

increase in average weight by 4kg with 29% of women have osteophytes and 42% had evidence of JSN (Joint 

Space Narrowing)[10]. Another study by Eiji Sasaki Et et al Hirosaki university in 2016, aimed to investigate the 

relationship between menopausal conditions, bone mineral density (BMD) and KOA (knee osteoarthritis). 518 

female volunteers enrolled in cohort-study and was divided into groups  (pre and post-menopausal).  

Antimullerian Hormone (AMH) was measured as a predictive marker for menopause in pre-menopausal 

subjects. Weight bearing anterior-posterior knee radiographs were classified by Kellgren-Lawrence Grade. 

Grade ≥ 2 is defined as Definitive KOA (DKOA). Early KOA (EKOA) was defined by Luyten’s criteria and 

BMD was measured at distal radius. Results of study found that 50 participants (10%) were diagnosed with 

EKOA and 204 (39.4%) with DKOA. 393 (75.9%) females began menopause and prevalence of DKOA was up 

to 48.1% and > 12% in pre-menopause females. Study analysis showed that lower AMH was related to EKOA 

and DKOA, and lower BMD and high turn over bone metabolism were correlated to DKOA[18]. A study by 

Bhaskar A et al. Int J community Med Public Health, in 2016, aims to find out the prevalence of knee OA in 

middle aged women along with its associated factors and the results came out with the prevalence of knee OA 

was 41.6% (95% CI- 41.6 ±1.25%). Among them, 66.2% had bilateral knee OA, 64.7% had knee stiffness, 

43.6% locking, 39.1% crepitus. 38.5% clicking of joint, 26.2% joint swelling and 22.1% bony outgrowths. Joint 

restriction of knee on movement was found in 63.5%. When the study population is being categorized as per 

their BMI as obese and non-obese according to WHO, it was found that OA was statistically associated with 

BMI>30 (54.7% vs 39.4%, Chi square value -4.371 and p value -0.027 (OR= 1.68 (1.03 – 3.33)[7]. Ray Marks et 

al 7 July 2007, stated that 80% of all cohorts present were obese saying that those with higher BMIs have 

reported more pain compared to those with lesser BMIs (p < 0.05) and the pain is perceived due to physical 

exertion (p < 0.05)[21]. Huaqing Zheng et al 2014, says that subjects who are overweight and obese have the 

tendency in having a higher risk of developing knee osteoarthritis at 2.45(95% Cl 1.88 to 3.20, p<0.001) and 

4.55 (95% Cl 2.90 to 7.13, p<0.001) respectively[3]. Leena Sharma et al 2000, concluded the study saying that, 

BMI relates to the severity of knee OA in patients with varus knee but it does not relate with people having 

valgus knee[12]. Felson et al. 2000 states that a person who is overweight can reduce their weight in order to 
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lessen the risk for osteoarthritis because an overload on the knee causes the knee to become week and therefore, 

breaking down of the cartilage. It also leads to a support failure of the ligaments and surrounding structures of 

the knee joint[4]. 

MATERIALS AND METHODS 

 Since the study took place during the covid -19 pandemic, this study was conducted online. A total of 75 

menopausal women between the age of 45-55 years old were included in the study and they were divided into 

two groups- obese group and non-obese group with 35 subjects in each group after their BMI was calculated. A 

consent form was given and made them aware about the study and therefore explaining them about the benefits 

of the study and then KOOS questionnaire was being shared. Data was collected along with others factor like 

weight(kg), height(cm), height(m) and BMI. Responses were recorded and their data was being analysed in the 

IASP software. Descriptive statistics was used for the analysis of KOOS score of the different five dimensions 

into two groups, i.e, obese and non-obese.  

                  INCLUSION CRITERIA 

 Obese and non-obese menopausal women 

 Age- 45 – 55 years old 

 Ability to understand questionnaire 

 

                  EXCLUSION CRITERIA 

 Subjects who are not willing to participate in the study 

 Males 

 Psychological patients 

 Knee deformities 

 Malignancy 

 Knee replacement 

 Hormonal replacement therapy 

 Hyperthyroidism 

 

 

INSTRUMENTATION AND TOOLS 

 KOOS Scale questionnaire. 

PROCEDURE: 

Since the study took place during the covid -19 pandemic, this study was conducted online. A total of 75 

menopausal women between the age of 45-55 years old were included in the study and they were divided into 

two groups- obese group and non-obese group with 35 subjects in each group after their BMI was calculated. A 

consent form was given and made them aware about the study and therefore explaining them about the benefits 

of the study and then KOOS questionnaire was being shared. Data was collected along with others factor like 

weight(kg), height(cm), height(m) and BMI. Responses were recorded and their data was being analysed in the 

IASP software. Descriptive statistics was used for the analysis of KOOS score of the different five dimensions 

into two groups, i.e., obese and non-obese.  
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RESULT- 

The observed mean is 50.083 for obese and 64.980 for non-obese. Median is 41.310 and 69.050 for obese and 

non-obese respectively. Skewness of symmetry for obese and non-obese is 1.859 and 1.053 respectively. 

Similarly, the variance is 1793.688 and 1845.540 for obese and non-obese respectively with kurtosis of 4.250 

and 3.190 respectively for obese and non-obese. Therefore, through the KOOs scoring scale, it is found that 

Pain, ADL functions and Sports and Recreation functions will increase in obese group representing the 

prevalence of knee OA and the other two dimensions, i.e., Symptoms and knee- Based Quality of life will be 

deteriorated in obese group and for non-obese group, it is vice versa.                                       

 

Descriptive Statistics  

   V1  obese  Nonobese  

Valid  
 

9  
 

9  
 
9  

 
Missing  

 
0  

 
0  

 
0  

 
Mean  

   
50.083  

 
64.982  

 
Std. Error of Mean  

   
14.117  

 
14.320  

 
Median  

   
41.310  

 
69.050  

 
Mode  ᵃ  

  
1.499  

 
1.559  

 
Std. Deviation  

   
42.352  

 
42.960  

 
Variance  

   
1793.688  

 
1845.540  

 
Skewness  

   
1.859  

 
1.053  

 
Std. Error of Skewness  

   
0.717  

 
0.717  

 
Kurtosis  

   
4.250  

 
3.190  

 
Std. Error of Kurtosis  

   
1.400  

 
1.400  

 
Minimum  

   
1.499  

 
1.559  

 
Maximum  

   
149.914  

 
159.460  

 
Sum  

   
450.744  

 
584.839  

 
25th percentile  

   
34.430  

 
59.850  

 
50th percentile  

   
41.310  

 
69.050  

 
75th percentile  

   
42.660  

 
69.750  

 

 
 

TABLE NO-1: 

There were 70 subjects in total, which was divided into two groups as 35 obese and 35 non-obese group. There 

is V1 group showing the different five dimensions of KOOS Scale along with the inclusion of BMI (Body Mass 

Index), height (in cm), height (in metres) and weight (in kg). 
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Frequencies for V1  

V1  Frequency Percent Valid Percent Cumulative Percent 

ADL Functions  
 

1  
 
11.111  

 
11.111  

 
11.111  

 
Knee based -QOL  

 
1  

 
11.111  

 
11.111  

 
22.222  

 
Pain  

 
1  

 
11.111  

 
11.111  

 
33.333  

 
Sport and Recreation Function 

 
1  

 
11.111  

 
11.111  

 
44.444  

 
Symptoms  

 
1  

 
11.111  

 
11.111  

 
55.556  

 
BMI  

 
1  

 
11.111  

 
11.111  

 
66.667  

 
Height in metre  

 
1  

 
11.111  

 
11.111  

 
77.778  

 
Height in cm  

 
1  

 
11.111  

 
11.111  

 
88.889  

 
Weight n kg  

 
1  

 
11.111  

 
11.111  

 
100.000  

 
Missing  

 
0  

 
0.000  

 
   

 
   

 
Total  

 
9  

 
100.000 

 
   

 
   

 
 

TABLE NO-2 

 

Scatter Plots 

Obese - Non obese 

 

 

 

GRAPH NO-1 Prior and Posterior 
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GRAPH NO-2  Bayes Factor Robustness Check 

 

 

GRAPH NO-3 

 

TABLE:- KOOS SCORING 

 

 Pain Symptoms ADL function Sports and 

recreation 

QOL 

Obese  

KOOS Score 

42.39 42.66 41.31 34.43 26.08 

Non-obese 

KOOS score 

69.05 69.08 69.75 59.85 70.9 
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DISCUSSION  

The purpose of the study was to check out the statistical relationship between obesity and cartilage degeneration 

of knee using the KOOS questionnaire in obese and non-obese menopausal women.After the questionnaire was 

shared and their responses were recorded, every subject gained their scoring points according to the scoring rule 

of the KOOS questionnaire. After analysing the score with BMI (Body Mass Index), height (in cm), height (in 

metres) and weight (in kg), the observed mean according to the descriptive statistics is 50.083 for obese and 

64.980 for non-obese respectively. 

With the reference of the Table No- 1, median is 41.310 and 69.050 respectively for both obese respectively and 

the measure for skewness of symmetry is 1.859 and1.053 for obese as well as for non-obese respectively. 

Similarly, the variance for obese is 1793.688 and for non-obese is1845.540 with kurtosis of 4.250 and 3.190 for 

obese and non-obese respectively. With the reference of frequency table no 5.2, the frequency of V1 shows the 

five dimensions of KOOS scale questionnaire which includes (1) Activity of Daily Life functions (ADL- 

functions), (2) Knee based Quality of Life (QOL), (3) Pain, (4) Sports and Recreation Function and the 5th 

dimension is the symptoms with other four dimensions like BMI, Height (in m), Height ( in cm) and Weight (in 

kg). 

As per the graph no 1- Scatter Plots- obese and non-obese, shows the value relations between obese and non-

obese respectively which represents the direct proportional relations between obese and non-obese groups 

respectively. 

Therefore, the study of these two groups shows that the three of the KOOS dimension that is, Pain, ADL 

Functions and Sports and Recreation Functions will increase in the obese group which represents the prevalence 

of developing a knee cartilage degeneration in the obese group and vice versa. 

In summary, it seems that the potential of the current analysis of obese group is that the Pain, ADL functions 

and Sports and Recreation function will increase with the increase in obesity and it will result in developing a 

knee cartilage degeneration which is more prone in obese group as compared to the non-obese group. The other 

two dimensions that is, Symptoms and Knee-based Quality of Life will be deteriorated in the obese group and it 

will be well performed in the non-obese group in this particular study. 

CONCLUSION:  

This study concluded that, subjects with obesity have the chances of developing knee cartilage degeneration 

more comparing to the non-obese set. So, there is a statistical relationship between obesity and cartilage 

degeneration, Therefore it is necessary to provide awareness about the importance of physical fitness not only to 

prevent from OA but also to prevent from many other complications or diseases. 
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